Analysing saturable antibody binding based on serum data and pharmacokinetic modelling.
In radioimmunotherapy, organ dose calculations are frequently based on pretherapeutic biodistribution measurements, assuming equivalence between pretherapeutic and therapeutic biodistribution. However, when saturation of antibody binding sites is important, this assumption might not be justified. Residual antibody and different amounts of administered antibody may lead to a considerably altered therapeutic biodistribution. In this study we developed a method based on serum activity measurements to investigate this effect in radioimmunotherapy with (90)Y-labelled anti-CD66 antibody. Pretherapeutic and therapeutic serum activity data of ten patients with acute leukaemia were fitted to a set of four parsimonious pharmacokinetic models. All models included the key mechanisms of antibody binding, immunoreactivity and degradation; however, they differed with respect to linear or nonlinear binding and global or individual fitting of the model parameters. The empirically most supported model was chosen according to the corrected Akaike information criterion. The nonlinear models were most supported by the data (sum of probabilities approximately 100%). Using the presented method, we identified relevant saturable binding for radioimmunotherapy with (90)Y-labelled anti-CD66 antibody solely based on serum data. This general method may also be applicable to investigate other systems where saturation of binding sites might be important.